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DETAILED ACTION 

This Office Action has been issued in response to the amendments filed 
November 4, 2007. Claims 1-39 are pending with claim 27 amended. 

Response to Arguments 

1. Applicant's arguments, see Remarks page 9, 3rd paragraph, filed November 4, 
2007, with respect to the rejection(s) of claim(s) 1, 9, and 27 under U.S.C. 35 102(b) 
have been fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
in view of a different interpretation of the previously applied reference of Tzirkel- 
Hancock et al. and Hunter et al. (A Comparison of Schemas for Video Metadata 
Representation, 1999). Regarding claims 1 and 9, applicant argues Tzirkel-Hancock et 
al.'s failure of teaching active ranges, an active range storage unit, and a speech 
recognizer which determines a multiplicity of active ranges defining states to be 
processed for each frame. Examiner agrees with the applicant that Tzirkel-Hancock 
does not specifically teach the above discussed limitations, however, it would have 
been obvious to a person having ordinary skill in the art at the time of the invention that 
since the list of active states for a current frame includes the first active state and last 
active state for that current frame, the active range for that current frame, is included in 
the list of active states or could be determined from it. More specifically, the list of 
active states of Tzirkel-Hancock, as seen in Fig. 22, is an array of active states where 
the index 0 (i=0) points to the starting active state and the index 6 (i=6) points to the 
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ending active state, therefore the active range would be the range of states from S7 to 
SO. As per the "storage unit storing a multiplicity of active ranges," Tzirkel-Hancock 
does not specifically mention storing more than one active range per current frame. 
However, Hunter et al. teach a storage unit storing a multiplicity of active ranges 
(Section 4.3, Limitations of the RDF Schema for Video Metadata, 5 th bullet. It is noted 
that Hunter et al. does not specifically mention that the ranges are active ranges, 
however, it would have been obvious to a person having ordinary skill in the art at the 
time of the invention that the range could be decided according to the design properties 
("secs_start_time," as well as "per_cluster_range" or "from_previous_range"). It would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to have used the feature of a storage unit storing a multiplicity of active ranges as taught 
by Hunter et al. for Tzirkel-Hancock's system in order to provide flexibility in property 
choices that could be used in further processing like comparing results to provide for a 
better recognition method. 

Regarding claim 27, applicant argues "Tzirkel-Hancock teaches processing only 
a list of active states. It does not show nor teach processing active ranges "defining 
states to be processed in a current frame." " However, as stated above, it would have 
been obvious to a person having ordinary skill in the art at the time of the invention that 
since the list of active states for a current frame includes the first active state and last 
active state for that current frame. The active range for that current frame is included in 
the list of active states or could be determined from it. More specifically, the list of 
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active states of Tzirkel-Hancock, as seen in Fig. 22, is an array of active states where 
the index 0 (i=0) points to the starting active state and the index 6 (i=6) points to the 
ending active state, therefore the active range would be the range of states from S7 to 
SO, wherein the states to be processed are included within the range. 

Regarding claim 31, applicant argues "Tzirkel-Hancock does not teach 
"determining active ranges" because it teaches using a list of active states" (Remark's 
page 10, 2 nd paragraph). However, as stated above, it would have been obvious to a 
person having ordinary skill in the art at the time of the invention that since the list of 
active states for a current frame includes the first active state and last active state for 
that current frame. The active range for that current frame is included in the listfof 
active states or could be determined from it. More specifically, the list of active states of 
Tzirkel-Hancock, as seen in Fig. 22, is an array of active states where the index 0 (i=0) 
points to the starting active state and the index 6 (i=6) points to the ending active state, 
therefore the active range would be the range of states from S7 to SO. 

2. Applicant's arguments filed November 4, 2007, regarding claim 31 , have been 
fully considered, but they are not persuasive. Regarding claim 31 , applicant argues 
"[Tzirkel-Hancock] does not teach "performing recognition operations for each said 
frame only on states within said active ranges" because it teaches away from 
recognition operations on any states not included in currently active list 203. The 
present specification allows inactive states to be included within active ranges" 
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(Remark's page 10, 2nd paragraph). Examiner respectfully disagrees with examiner 
because Tzirkel-Hancock's paragraph [0145] cites "there are seven active states in the 
current active list and the system processes them in turn" (Paragraph [0145], lines 13- 
14). Applicant's arguments regarding the present specification allowing inactive states 
to be included within the active ranges are directed to limitations found in the 
specification and not in the claims. 

3. Applicant's arguments with respect to claims 17 and 22 have been considered 
but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

5. Claim 31 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Regarding claim 31, the method as claimed 
has no practical application given that it does not produce any useful, concrete, and 
tangible result. An example of a useful, concrete, and tangible result would be providing 
the results for the recognition operations on a display (display recognized utterance). 
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Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1-6, 8-14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tzirkel-Hancock et al. (2002/0032566) in view of Hunter et al. (A 
Comparison of Schemas for Video Metadata Representation, 1999). 

As per claim 1, Tzirkel-Hancock et al. teaches a speech recognition system comprising: 

a reference library to store a plurality of reference words, each having a 
multiplicity of states (Paragraph [0003], In a limited vocabulary system, speech 
recognition is performed by comparing features of an unknown utterance with features 
of known words which are stored in a database (word model 19 of Fig. 2), also 
Paragraph [0141], Fig. 22 shows an example word model 201 which comprises a 
sequence of states So to S9 derived during a training session, and an exit state SD at 
the end of the word model); and 

a speech recognizer to match an input signal to one of said plurality of reference 
words, said speech recognizer having an active range storage unit to store an active 
range defining said states on whom recognition operations are to be performed for a 
current frame (Paragraph [0068] (speech recognizer) and paragraph [0142] where the 
word model 201 also has associated therewith a current active list 203 for the current 
frame. It is noted that Tzirkel-Hancock does not specifically mention an active range, 
however, it would have been obvious to a person having ordinary skill in the art at the 
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time of the invention that since the list of active states for a current frame includes the 
first active state and last active state for that current frame, the active range for that 
current frame, is included in the list of active states or could be determined from it. 
More specifically, the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an 
array of active states where the index 0 (i=0) points to the starting active state and the 
index 6 (i=6) points to the ending active state, therefore the active range would be the 
range of states from S7 to SO.). 

However, Tzirkel-Hancock et al. does not specifically mention 

a storage unit to store a multiplicity of active ranges. 

Conversely, Hunter et al. teach 

a storage unit to store a multiplicity of active ranges (Section 4.3, Limitations of 
the RDF Schema for Video Metadata, 5 th bullet. It is noted that Hunter et al. does not 
specifically mention that the ranges are active ranges, however, it would have been 
obvious to a person having ordinary skill in the art at the time of the invention that the 
range could be decided according to the design properties ("secs_start_time," as well as 
"per_cluster_range" or "from_previous_range"). 

It would have been obvious to a person having ordinary skill in the art at the time 
of the invention to have used the feature of a storage unit storing a multiplicity of active 
ranges as taught by Hunter et al. for Tzirkel-Hancock's system in order to provide 
flexibility in property choices that could be used in further processing like comparing 
results to provide for a better recognition method. 
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As per claim 9, Tzirkel-Hancock et al. teach the speech recognition system 
comprising: 

a reference library to store a plurality of reference words, each having a 
multiplicity of states (Paragraph [0003], In a limited vocabulary system, speech 
recognition is performed by comparing features of an unknown utterance with features 
of known words which are stored in a database (word model 19 of Fig. 2), also 
Paragraph [0141], Fig. 22 shows an example word model 201 which comprises a 
sequence of states SO to S9 derived during a training session, and an exit state SD at 
the end of the word model); and 

a speech recognizer to match an input signal to one of said plurality of reference 
words, said speech recognizer having an active range storage unit to store an active 
range defining said states on whom recognition operations are to be performed for a 
current frame (Paragraph [0068] (speech recognizer) and paragraph [0142] where the 
word model 201 also has associated therewith a current active list 203 for the current 
frame. It is noted that Tzirkel-Hancock does not specifically mention an active range, 
however, it would have been obvious to a person having ordinary skill in the art at the 
time of the invention that since the list of active states for a current frame includes the 
first active state and last active state for that current frame, the active range for that 
current frame, is included in the list of active states or could be determined from it. 
More specifically, the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an 
array of active states where the index 0 (i=0) points to the starting active state and the 
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index 6 (i=6) points to the ending active state, therefore the active range would be the 
range of states from S7 to SO.). 

However, Tzirkel-Hancock et al. does not specifically mention 

a storage unit to store a multiplicity of active ranges. 

Conversely, Hunter et al. teach 

a storage unit to store a multiplicity of active ranges (Section 4.3, Limitations of 
the RDF Schema for Video Metadata, 5 th bullet. It is noted that Hunter et al. does not 
specifically mention that the ranges are active ranges, however, it would have been 
obvious to a person having ordinary skill in the art at the time of the invention that the 
range could be decided according to the design properties ("secs_start_time," as well as 
"per_cluster_range" or "from_previous_range"). 

It would have been obvious to a person having ordinary skill in the art at the time 
of the invention to have used the feature of a storage unit storing a multiplicity of active 
ranges as taught by Hunter et al. for Tzirkel-Hancock's system in order to provide 
flexibility in property choices that could be used in further processing like comparing 
results to provide for a better recognition method. 

As per claims 2 and 10, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 1 and 9, having at least one active range 
per reference word (Fig. 22 shows word model 201 and active list 203 having 7 active 
ranges for the reference word model 201). 



Application/Control Number: Page 10 

10/650,040 

Art Unit: 2626 

As per claims 3 and 1 1 , Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 2 and 10, wherein each said active 
range has a start state and an end state and wherein said start state is the first state to 
be processed in said word for said current frame and said end state is the last state to 
be processed in said current frame (Paragraph [0143], Fig. 23 shows seven valid paths 
pi to p7 which represent seven possible matching between the incoming word and the 
word model 201 up to the current frame fk. As shown, the seven valid paths pi to p7 end 
at word model 201 states s7, s5, s4, s3, s2, s1 and So respectively, and it is these end 
states of the valid paths that are listed, in descending order, in the current active list 
203. It is inherent from Fig. 23 that each of r the end states s7, s5, s4, s3, s2, s1 and sO 
have a starting state associated with them and as can be seen in Fig. 23, for example, 
for end state S7, there is a starting state s4 associated with it, ^nd end state s5 has 
starting state s2 associated with it, and so on.). 

As per claims 4 and 12, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 2 and 10, wherein each said active 
range minimally comprises the active states within said reference word (Paragraph 
[0142], The word model 201 also has associated therewith a current active list 203 for 
the current frame fk which lists, in descending order, the states in the word model that 
are at the end of a valid path for the current frame fk. Therefore, each state in the 
current active list 203 will store the cumulative distance of the valid path that ends at 
that state.). 
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As per claims 5 and 13, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 4 and 12, wherein each said active 
range also comprises at least one inactive state not able to become active in said 
current frame (Fig. 23 shows state 6 of word model 201 which is inactive and is not able 
to become active in frame fk.). 

As per claims 6 and 14, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 1 and 9, and wherein said speech 
recognizer comprises an active range updater to determine the beginning and end of 
each of said active ranges (active range updater-new active list 205 from Fig. 22, 
Paragraph [0146] states that once all the active states on the current active list 203 
have been processed, the new active list 205 generated during the processing in step 
s77 (from Fig. 24) is changed, in step s83, to be the current active list 203 for the next 
frame fk of the input utterance to be processed. Paragraph [0147] gives an overview of 
the processing performed in step s77 using as examples active states sT and s5, which 
are the ends of paths pi and p2 respectively, as shown in Fig. 23. Fig. 25 shows part of 
the two valid paths p I and p2 that end at states s7 and s5 respectively at the current 
frame fk. The dashed lines in Fig. 25 show the ways in which each of the two paths pi 
and p2 may propagate at the next frame fk. Therefore, the cumulative distance of path p 
I (which is stored in active state s7) is copied into the exit state SO. As indicated by 
dashed lines 215, 217 and 219 path p I can also propagate to state s9, state s8 and 
state s7 respectively. Therefore, the cumulative distance of path p1 is also copied into 
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these states. States s9, s8 and s7 are then added, in descending order, to the new 
active list 205.). 

As per claims 8 and 16, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 1 and 9, comprising a state buffer 
storing all of said states in a fixed order and their active/inactive status (state buffer- 
current active list 203, Paragraph [0142] states that [t]he word model 201 also has 
associated therewith a current active list 203 for the current frame fk which lists, in 
descending order, the states in the word model that are at the end of a valid path for the 
current frame fk. Therefore, each state in the current active list 203 will store the 
cumulative distance of the valid path that ends at that state). 

8. Claims 22-36 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tzirkel-Hancock et al. (US 2002/0032566). 

As per claim 22, Tzirkel-Hancock et al. teach an active range pruner comprising: 
means for retrieving active ranges for a current frame (Paragraph [0142] where 
the word model 201 also has associated therewith a current active list 203 for the 
current frame. It is noted that Tzirkel-Hancock does not specifically mention an active 
range, however, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention that since the list of active states for a current frame includes 
the first active state and last active state for that current frame, the active range for that 
current frame, is included in the list of active states or could be determined from it. 
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More specifically, the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an 
array of active states where the index 0 (i=0) points to the starting active state and the 
index 6 (i=6) points to the ending active state, therefore the active range would be the 
range of states from S7 to SO, wherein the states to be processed are included within 
the range.); and 

means for performing pruning operations only on states within said active ranges 
(Step S77 from Fig. 24, Step S91 from Fig. 27a, and Paragraph [0152]). 

As per claim 27, Tzirkel-Hancock et al. teach a speech recognition system 
having a data structure, the data structure comprising: 

a multiplicity of active ranges, each active range defining states to be processed 
by said speech recognition system in a current frame and each active range comprising 
(Paragraph [0068] (speech recognizer) and paragraph [0142] where the word model 
201 also has associated therewith a current active list 203 for the current frame. It is 
noted that Tzirkel-Hancock does not specifically mention an active range, however, it 
would have been obvious to a person having ordinary skill in the art at the time of the 
invention that since the list of active states for a current frame includes the first active 
state and last active state for that current frame, the active range for that current frame, 
is included in the list of active states or could be determined from it. More specifically, 
the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an array of active 
states where the index 0 (i=0) points to the starting active state and the index 6 (i=6) 
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points to the ending active state, therefore the active range would be the range of states 
from S7 to SO, wherein the states to be processed are included within the range.); 

a beginning state of said active range, wherein said beginning state is the first 
active state (Fig. 22 is an array of active states where the index 0 (i=0) points to the 
starting active state and the index 6 (i=6) points to the ending active state, therefore the 
active range would be the range of states from S7 to SO); and 

an end state of said active range, where said end state is the last state able to 
become active in said current frame (Fig. 22 is an array of active states where the index 
0 (i=0) points to the starting active state and the index 6 (i=6) points to the ending active 
state, therefore the active range would be the range of states from S7 to SO). 

As per claim 31 , Tzirkel-Hancock et al. teach the method of recognizing speech, 
the method comprising: 

determining active ranges for each frame to be processed (Paragraph [0142], 
The word model 201 also has associated therewith a current active list 203 for the 
current frame. It is noted that Tzirkel-Hancock does not specifically mention an active 
range, however, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention that since the list of active states for a current frame includes 
the first active state and last active state for that current frame, the active range for that 
current frame, is included in the list of active states or could be determined from it. 
More specifically, the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an 
array of active states where the index 0 (i=0) points to the starting active state and the 
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index 6 (i=6) points to the ending active state, therefore the active range would be the 
range of states from S7 to SO.); and 

performing recognition operations for each said frame only on states within said 
active ranges (Paragraph [0145], lines 13-14, wherein it would have been obvious to a 
person having ordinary skill in the art at the time of the invention that since the list of 
active states for a current frame includes the first active state and last active state for 
that current frame, the active range for that current frame, is included in the list of active 
states or could be determined from it.). 

As per claim 23, Tzirkel-Hancock et al. teach the system according to claim 22, 
and having at least one active range per reference word (Tzirkel-Hancock et al.'s Fig. 
22 shows word model 201 and active list 203 having 7 active ranges for the reference 
word model 201). 

As per claim 24, Tzirkel-Hancock et al. teach the system according to claims 23, 
wherein each said active range has a start state and an end state and wherein said start 
state is the first state to be processed in said word for said current frame and said end 
state is the last state to be processed in said current frame (Tzirkel-Hancock et al.'s 
Paragraph [01 52]). 

As per claim 25, Tzirkel-Hancock et al. teach the system according to claim 23, 
wherein each said active range minimally comprises the active states within said 
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reference word (Tzirkel-Hancock et al.'s Paragraph [0142], The word model 201 also 
has associated therewith a current active list 203 for the current frame fk which lists, in 
descending order, the states in the word model that are at the end of a valid path for the 
current frame fk. Therefore, each state in the current active list 203 will store the 
cumulative distance of the valid path that ends at that state.). 

As per claim 26, Tzirkel-Hancock et al. teach the system according to claim 25, 
also comprising at least one inactive state not able to become active in said current 
frame (Tzirkel-Hancock et al.'s Fig. 23 shows state 6 of word model 201 which is 
inactive and is not able to become active in frame fk.). 

As per claims 28 and 32, Tzirkel-Hancock et al. teach the speech recognition 
system according to claim 27 and a method for recognizing speech according to claim 
31 , having at least one active range per reference word (Fig. 22 shows word model 201 
and active list 203 having 7 active ranges for the reference word model 201 .). 

As per claim 33, Tzirkel-Hancock et al. teach the method of recognizing speech 
according to claim 32, wherein each said active range has a start state and an end state 
and wherein said start state is the first state to be processed in said word for said 
current frame and said end state is the last state to be processed in said current frame 
(Paragraph [0143], Fig. 23 shows seven valid paths pi to p7 which represent seven 
possible matching between the incoming word and the word model 201 up to the 



Application/Control Number: Page 17 

10/650,040 

Art Unit: 2626 

current frame fk. As shown, the seven valid paths pi to p7 end at word model 201 states 
s7, s5, s4, s3, s2, s1 and So respectively, and it is these end states of the valid paths 
that are listed, in descending order, in the current active list 203. It is inherent from Fig. 
23 that each of the end states s7, s5, s4, s3, s2, s1 and sO have a starting state 
associated with them and as can be seen in Fig. 23, for example, for end state S7, there 
is a starting state s4 associated with it, and end state s5 has starting state s2 
associated with it, and so on.). 

As per claims 29 and 34, Tzirkel-Hancock et al. teach the speech recognition 
system according to claim 28, and the method of recognizing speech according to claim 
32, wherein each said active range minimally comprises the active states within said 
reference word (Paragraph [0142], The word model 201 also has associated therewith a 
current active list 203 for the current frame fk which lists, in descending order, the states 
in the word model that are at the end of a valid path for the current frame fk. Therefore, 
each state in the current active list 203 will store the cumulative distance of the valid 
path that ends at that state.). 

As per claims 30 and 35, Tzirkel-Hancock et al. teach the speech recognition 
system according to claim 29, and the method of recognizing speech according to claim 
34, wherein each said active range also comprises at least one inactive state not able to 
become active in said current frame (Fig. 23 shows state 6 of word model 201 which is 
inactive and is not able to become active in frame fk.). 
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As per claim 36, Tzirkel-Hancock et al. teach the method of recognizing speech 
according to claim 31, said determining comprises determining the beginning and end of 
each of said active ranges (Paragraph [0145] states that [i]n step s73 (of Fig. 24) the 
system then checks to see if there are any active states in the current active list 203. In 
other words, a check is made to see if there are any valid paths ending in the current 
word for the current frame fk. Also as stated in paragraph [0143] the seven valid paths 
pi to p7 (as shown in Fig. 23) end at word model 201 states sz, s5, s4, s3, s2, si and So 
respectively, and it is these end states of the valid paths that are listed, in descending 
order, in the current active list 203. It is inherent, from Fig. 23, that each valid path or 
"active range" has a beginning and an end, for example for active state s7 on the 
current active list 203, s7 represents the end state or "end of active range" of valid path 
1 (referred to as pi in Fig. 23) and s4 represents the beginning or "start state" of valid 
path 1 . As another example, active state s5 on the current active list 203, represents the 
end state of valid path 2 (p2) and s2 represents the start state of valid path 2.). 

As per claim 39, Tzirkel-Hancock et al. teach the method of recognizing speech 
according to claim 31 , comprising a state buffer storing all of said states in a fixed order 
and their active/inactive status (state buffer-current active list 203, Paragraph [0142] 
states that [t]he word model 201 also has associated therewith a current active list 203 
for the current frame fk which lists, in descending order, the states in the word model 
that are at the end of a valid path for the current frame fk. Therefore, each state in the 
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current active list 203 will store the cumulative distance of the valid path that ends at 
that state). 

9. Claims 17-21, 37, and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tzirkel-Hancock et al. (US 2002/0032566) in view of Setlur et al. (US 
Patent 5,956,675) 

As per claim 17, Tzirkel-Hancock et al. teach an active range Viterbi calculator 
comprising: 

means for retrieving active ranges for a current frame (Paragraph [0142] where 
the word model 201 also has associated therewith a current active list 203 for the 
current frame. It is noted that Tzirkel-Hancock does not specifically mention an active 
range, however, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention that since the list of active states for a current frame includes 
the first active state and last active state for that current frame, the active range for that 
current frame, is included in the list of active states or could be determined from it. 
More specifically, the list of active states of Tzirkel-Hancock, as seen in Fig. 22, is an 
array of active states where the index 0 (i=0) points to the starting active state and the 
index 6 (i=6) points to the ending active state, therefore the active range would be the 
range of states from S7 to SO, wherein the states to be processed are included within 
the range.). 

However, Tzirkel-Hancock et al. do not specifically mention 
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means for performing Viterbi calculations only on states within said active 
ranges. 

Conversely, Setlur et al. teach 

means for performing Viterbi calculations only on states within said active ranges 
(Col. 4, lines 52-57). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the feature of means for performing Viterbi 
calculations only on states within said active ranges as taught by Setlur et al. for Tzirkel- 
Hancock et al.'s system because Setlur et al. uses the Viterbi algorithm for obtaining 
likelihood scores of the extracted features of an utterance (word sequence input) 
compared with the word model in order to obtain the most likely word sequence 
corresponding to the utterance (Col. 4, lines 61-63). 

As per claim 18, Tzirkel-Hancock et al., in view of Setlur et al., teach the system 
according to claim 17 and having at least one active range per reference word (Tzirkel- 
Hancock et al.'s Fig. 22 shows word model 201 and active list 203 having 7 active 
ranges for the reference word model 201 .). 

As per claim 19, Tzirkel-Hancock et al., in view of Setlur et al., teach the system 
according to claim 18, wherein each said active range has a start state and an end state 
and wherein said start state is the first state to be processed in said word for said 
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current frame and said end state is the last state to be processed in said current frame 
(Tzirkel-Hancock et al.'s Paragraph [0152]). 

As per claim 20, Tzirkel-Hancock et al., in view of Setlur et al., teach the system 
according to claim 18, wherein each said active range minimally comprises the active 
states within said reference word (Tzirkel-Hancock et al.'s Paragraph [0142], The word 
model 201 also has associated therewith a current active list 203 for the current frame 
fk which lists, in descending order, the states in the word model that are at the end of a 
valid path for the current frame fk. Therefore, each state in the current active list 203 will 
store the cumulative distance of the valid path that ends at that state.). 

As per claim 21 , Tzirkel-Hancock et al., in view of Setlur et al., teach the .system 
according to claim 20, also comprising at least one inactive state not able to become 
active in said current frame (Tzirkel-Hancock et al.'s Fig. 23 shows state 6 of word 
model 201 which is inactive and is not able to become active in frame fk.). 

As per claim 37, Tzirkel-Hancock et al. teach the method according to claim 31, 
but doesn't specifically mention wherein said performing comprises performing Viterbi 
calculations. 

Conversely, Setlur et al. teach 

said performing comprises performing Viterbi calculations (Col. 4, lines 52-57). 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the feature of means for performing Viterbi 
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calculations only on states within said active ranges as taught by Setlur et al. for Tzirkel- 
Hancock et al.'s system because Setlur et al. uses the Viterbi algorithm for obtaining 
likelihood scores of the extracted features of an utterance (word sequence input) 
compared with the word model in order to obtain the most likely word sequence 
corresponding to the utterance (Col. 4, lines 61-63). 

As per claim 38, Tzirkel-Hancock et al., as modified by Setlur et al., teach the 
method according to claim 37, wherein said performing comprises reviewing the output 
of said performing Viterbi calculations and marking states within said active ranges as 
active or inactive (Setlur's Col. 4, lines 55-61 , wherein the pruned unlikely word 
sequences are the inactive states, which are not stored on the updated active word list). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the feature of reviewing the output of said performing 
Viterbi calculations and marking states within said active ranges as active or inactive as 
taught by Setlur et al. for Tzirkel-Hancock et al.'s system because Setlur et al. prunes 
the inactive states (unlikely word sequences) in order to provide at the end the most 
likely word sequence corresponding to the utterance (Col. 4, lines 58-63). 

10. Claims 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tzirkel-Hancock et al. (US 2002/0032566) in view of Hunter et al. (A Comparison of 
Schemas for Video Metadata Representation, 1999) as applied to claims 1 and 9 
above, and further in view of Setlur et al. (US 5,956,675). 
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As per claims 7 and 15, Tzirkel-Hancock et al., in view of Hunter et al., teach the 
speech recognition system according to claims 1 and 9, wherein said speech recognizer 
comprises an active range pruner to process states within said active range (Tzirkel- 
Hancock's Step S77 from Fig. 24, Step S91 from Fig. 27a, and Paragraph [01 52]). 

However, Tzirkel-Hancock et al., as modified by Hunter et al., does not 
specifically mention an active range Viterbi calculator to process states within said 
active ranges. 

Conversely, Setlur et al. teach 

an active range Viterbi calculator to process states within said active ranges (Col. 
4, lines 52-57). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the feature of means forcperforming Viterbi ; i 
calculations only on states within said active ranges as taught by Setlur et al. for Tzirkel- 
Hancock et al.'s system, as modified by Hunter et al., because Setlur et al. uses the 
Viterbi algorithm for obtaining likelihood scores of the extracted features of an utterance 
(word sequence input) compared with the word model in order to obtain the most likely 
word sequence corresponding to the utterance (Col. 4, lines 61-63). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Natalie Lennox whose telephone number is (571) 270- 
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1649. The examiner can normally be reached on Monday to Friday 9:30 am - 7 pm 
(EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571)272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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